Molecular characterization of a transcriptionally active Ty1/copia-like retrotransposon in Gossypium.
A transcriptionally active Ty1/copia -like retrotransposon was identified in the genome of Gossypium barbadense. The different heat activation of this element was observed in two tetraploid cotton species. Most retrotransposons from plants are transcriptionally silent, or activated under certain conditions. Only a small portion of elements are transcriptionally active under regular condition. A long terminal repeat (LTR) retrotransposon was isolated from the cultivated Sea Island cotton (H7124) genome during the investigation of the function of a homeodomain leucine zipper gene (HD1) in trichome growth. Insertion of this element in HD1 gene of At sub-genome was related to the trichomeless stem in Gossypium barbadense. The element, named as GBRE-1, had all features of a typical Ty1/copia retrotransposon and possessed high similarity to the members of ONSEN retrotransposon family. It was 4997 bp long, comprising a single 4110 bp open reading frame, which encoded 1369 amino acids including the conserved domains of gag and pol. The expression of GBRE-1 was detected under regular condition in G. barbadense and G. hirsutum, and its expression level was increased under heat-stress condition in G. hirsutum. Besides, its expression pattern was similar to that of the ONSEN retrotransposon. Abundant cis-regulatory motifs related to stress-response and transcriptional regulation were found in the LTR sequence. These results suggested that GBRE-1 was a transcriptionally active retrotransposon in Gossypium. To our knowledge, this is the first report of the isolation of a complete Ty1/copia-type retrotransposon with present-day transcriptional activity in cotton.